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gam en, ^Uefv.veis.sop— dt oade fl a ti o„ t u,e 

Th " eliefVaIVe,S 
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the garment via the relief valve. 

Therefore, it is an object of this invention to provide an 

^^eadv—oftheinflationandreliefvalveart. 

Mother object of this invention is to provide a —on and 
^e^lew^atienanddeflationefanartielethreu.has^e 

valve/tube. , 
mention. Theseohiectsshonldheeonstrnedtohe^illustrative^ 



8om e of the more prominent feature, and applications of the intended 
invention. Many other benefit results can he attained by applying the 

the scope of the disclosure. Accordingly, other ohjects and a fuller 
nnderstandingof the invention maybehadby referring to the summary of 
the invention a*d the detailed description of the preferred embodiment » 
addition to the scope of the invention defined hy the Cairns taken in 
conjunction with the accompanying drawings. 



SUMMARY ™ THF INVENTION 
For the purpose of summarizing this invention, this invention 
comprises a combination inflation and relief valve. 

The two-way valve doubles as both an inflation valve and a 
relief valve. During inflation, air is allowed to enter through the unbarbed 
end when it reaches a specified cracking pressure. When this occurs, the 
inflation gasket of the stem head separates from the valve body causing the 
inflation spring to compress. Air is now able to flow through the valve body. 
After the inflation pressure drops below the cracking pressure, the gasket 
and stem head return to their original position and create a seal between the 

gasket and valve body. 

The relief function of the valve begins when the internal air 
pressure at the relief end of the valve reaches a specified cracking pressure. 
This forces the relief gasket and push disk to separate from the stem head 
and slide on the stem. This, in turn, compresses the relief spring and allows 
air to flow through the relief vent holes. Once the internal pressure falls 
below the cracking pressure the relief gasket and push disk return to their 

original position. . # . : .^^,- 9 ^ t ^ ^ ^ 

In one embodiment, the relieYgaikW c f (fmp^ta cupped. design 

that allows the gasket to seal on both the outside and inside 1 of the circular 
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patterned relief holes. In another embodiment, the relief gasket comprises 
an O-ring that seals against the annular edges of an annular slot formed in 
communication with the relief vent holes. 

The foregoing has outlined rather broadly the more pertinent 
and important features of the present invention in order that the detailed 
description of the invention that follows may be better understood so that the 
present contribution to the art can be more fully appreciated. Additional 
features of the invention will be described hereinafter which form the subject 
of the claims of the invention. It should be appreciated by those skilled in the 
art that the conception and the specific embodiment disclosed may be readily 
utilized as a basis for modifying or designing other structures for carrying out 
the same purposes of the present invention. It should also be realized by 
those skilled in the art that such equivalent constructions do not depart from 
the spirit and scope of the invention as set forth in the appended claims. 
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BRIEF DESCRIPTION OF T HE DRAWINGS 
For a fuller understanding of the nature and objects of the 
invention, reference should be had to the following detailed description taken 
connection with the accompanying drawings in which: 

Fig. 1 is an exploded isometric view of the first embodiment of 
the combination inflation and relief valve of the invention; 

Fig. 2 is an exploded side view of the inflation and relief valve of 

the invention; 

Fig. 3 is a longitudinal cross-sectional view of the assembled 
inflation and relief valve of the invention; 

Fig. 4 is a right end view of Fig. 3; 
Fig. 5 is a left end view of Fig. 3; 

Figs. 6A, 6B and 6C are views of the stem head and stem 

components of the valve; 

Fig. 7A, 7B and 7C are views of the push disc component of the 
valve and Fig. 7D is a cross-sectional view of the relief gasket to be mounted 
thereon; 

Figs. 8A, 8B and 8C are views of the body of the valve; 
Fig. 9 is a longitudinal cross-sectional view of a second 
embodiment of the combination inflation and relief valve of the invention; 
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H, 10 is a Bide elevation* view of the inflation components of 
^.eeonae—omevaiveomein—^tne^e^ 

removed for clarity; 

^ UA-UK are perspective, side Rational, cross—, 

mi stem of the second embodiment of the invention; 

Figs 12A-12C are side elevational, perspective and cross- 

•rt, th„ valve body removed for clarity, 
second embodiment of the valve wuh the valve 

Rg 13B is a cress-sectional view of Fig. 13a along hnes 13b-13b, 

Fig 13C is a side elevational view of Fig. 13A with the stem 
.eadands.mremovedshowingtheO-ringreUefgas.etpositionedwithin 

the push disk; . . 

• • ^fthPtmsh disk for receiving the 
Fig. 13D is a perspective view of the push 

O-ring relief gasket; and 

K^SEisasideelevationalviewofthepushmsashewrngthe 



Similar reference characters refer to similar parts throughout 
the several views of the drawings. 
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niTTATT R n BESE^HQM QE rm pffffffft. embodiment 

The inflation and relief valve 10 of the invention comprises a 
generally cylindrical valve body 12 having an internal annular inflation valve 
seat 14 and an annular inflation spring seat 16 (see Figs. 8A, 8B and 8C). A 
stem head 18 (see Figs. 6A, 6B and 6C), to which is concentrically mounted 
an inflation gasket 20 (see Figs. 1 and 2), is reciprocatably mounted within 
the valve body for resilient sealing engagement with the inflation valve seat 
14 by means of an inflation spring 22 concentrically positioned about a stem 
24 and entrained between the inflation spring seat 16 and a poppet guide 26 
securely affixed to the inflation end of the stem 24. Application of air 
pressure to the inflation input 28 of the valve 10 cracks the pressure exerted 
by the inflation spring 22 allowing inflation of the article to which the valve 

10 is fluidly connected. 

The relief components of the valve 10 comprise a push disk 30 
having a central hole for sliding engagement along the length of the stem 24. 
A relief gasket 32 is mounted to the relief side of the push disk 30 in 
alignment with a plurality of relief holes 34 formed through the stem head 18 
in a concentric pattern. It is noted that the sealing surface of the relief 
gasket 32 may be cup-formed 36 to provide a more adequate seal about the 
concentric relief holes 34. A relief spring 38 is posited concergc^^^^ 
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th este m 24a I1 de„ tr a i nedbetween t hep U shdi sk 30 a ndthepoppe tg uide26 
engag ement about therelief holes 34. Itis noted that the poppet guide 26 

^eetede.eeedsthepreset^p^asdetenninedhy.he.eUef 
spring38 tounseatthe r ehe (g as k et32a„dcausethepushdis k 30to S hde 

ther eUe f ho 1 e sM pa S tthe r eHe fg as k et32a„doutthev £ dvehod yl 2,the r eh y 

relieving the air pressure of the inflated article. 

As shown in Fig. 9, the second embodiment of the combination 
^tionandreliefvafvefOofthe— n similarly includes an inflation 
^^iuwmchispositionedarecip^gst.mheadfSinte.rally formed 
^areciprocatingstem.audha^apoppet 26 coupled to theinflation 

end thereof. 

As best shown in Figs. UA-E, stem head 18 includes an annular 
.o^Oconnectedinfluidcommunicationwithaplurality of radial slots 52 
^uding^o-ghthelengthofthestembead^toformventopeningsS. 

^stemheadXSfurther includes an annular esterna, slot 56 for receiving 
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the inflation gasket 20. As best shown in Figs. 9 and 10, the outer surface of 
the inflation gasket 20 is annularly disposed to form a seal with the annular 
seat 14 formed within the valve body 12 upon being urged by the inflation 
spring 22 entrained between the annular step 16 of the valve body 12 and the 
lower annular step 26L formed in the poppet 26. 

As shown in Figs. 12A-12C, poppet 26 comprises a base portion 
26B having a central hole 26A with an annular protrusion 26P which 
permanently snap fits into a corresponding annular slot 24S formed at the 
inflation end of the stem 24 (see Fig. 11B). Body portion 26B further includes 
four equally spaced radial tabs 26T on which are each formed the lower slot 
26L and the upper slot 26U for concentrically entraining the inflation spring 
22 and relief spring 38 thereon. 

As shown in Fig. 10, the inflation components of the valve 10 
comprise the stem head 18 and stem 24, poppet 26, inflation spring 22 and 
inflation gasket 20. For inflation, external air pressure creates a force 
against the stem head 18 against the force of the inflation spring 22 to 
"crack" or open the seal formed between the inflation gasket 20 and the 
annular seat 14 in the direction of arrow 58. Once the external air pressure 
is reduced below the cracking pressure, the valve 10 closes in the direction of 
arrow 59 to reseal the inflation gasket 20 on the annular seat 14. 
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The relief components of the second embodiment of the 
combination inflation and relief valve 10 of the invention are illustrated in 
Figs. 13A-B. More particularly, as shown in Figs. 13D and 13E, the push 
disk 30 comprises a generally cylindrical design having a central hole 30C for 
slidable engagement along stem 24 and having an annular recess 30R for 
receiving the relief gasket 32 in the form of an O-ring 32. The lowermost 
surface of the push disk 30 includes a downwardly extending boss 30B for 
concentrically aligning the relief spring 38 therearound. As shown in Fig. 
13C, when the relief spring 38 is entrained between the upper slot 26U of the 
poppet 26 and the boss 30B of the push disk 30, a constant upward force 
indicated by arrow 60 is exerted upon the O-ring relief gasket 32 to 
constantly urge it against the inner annular edges of the annular slot 50 of 
the stem head 18 causing a double seal therewith (see Fig. 13A). 

As shown in Fig. 13A, relief spring 38 constantly urges the O- 
ring relief gasket 32 into sealing engagement with the annular edges of the 
annular slot 50 in the direction of arrow 60. As the internal pressure creates 
a force against the relief gasket 30 via the vents 54 formed by the radial slots 
52 and the annular slot 50, the force of the relief spring 38 is eventually 
exceeded, thereby causing the relief gasket 32 and the push disk 30 to push 
against the spring 38 to slide along the stem 24 to open or "crack" the relief 
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valve upon unseating the relief gasket 32 from the annular edges of the 
annular slot 50 in the direction of arrow 61. Once the internal pressure 
decreases below the cracking pressure, the push disk 30 and gasket 32 move 
in the direction of arrow 60 along the stem 24 to reseal itself against the 
annular edges of the annular slot 50 and closing the valve. 

It is noted that the stem head 18 may be injected molded solid 
without the radial slots 52 and the aforementioned relief components (the 
push disk 30, inflation gasket 32 and the inflation spring 38) omitted entirely 
to form a simple inflation valve. The ability to mold the stem head 18 solid 
by a single mold change without insert pins (used to form the radial slots 52) 
significantly increases the utility of the invention since the same molds 
and/or components easily convert to produce either the combination inflation 
and relief valve or a simple inflation valve. 

The present disclosure includes that contained in the appended 
claims, as well as that of the foregoing description. Although this invention 
has been described in its preferred form with a certain degree of 
particularity, it is understood that the present disclosure of the preferred 
form has been made only by way of example and that numerous changes in 
the details of construction and the combination and arrangement of parts 
may be resorted to without departing from the spirit and scope of the 
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invention. 

Now that the invention has been described, 
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